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ELECTRONIC APPARATUS COMPRISING 
BACKPLANE AND METHODS OF 

ASSEMBLING AND DISASSEMBLING 

The present invention relates to an electronic apparatus 
comprising a chassis, a backplane and a circuit board, a 
method of assembling an electrical apparatus, and to a 
method of disassembling an electrical apparatus. 

In preferred embodiments, the present invention relates to 
storage enclosures for a plurality of media storage devices, 
“redundant array of inexpensive disks” (RAID) arrays, “stor 
age array network” (SAN) or “network attached storage' 
(NAS) storage, server enclosures, computing enclosures and 
the like. 
Many electronic apparatus comprise a chassis containing a 

printed circuit board to which other connection must be made 
from for example to a front panel or rear panel of the appa 
ratus. Often the circuit board is not positioned close enough to 
the front panel or rear panel for a direct plug connection. For 
example the circuit board may be a backplane or midplane to 
which other modules plug from the front and/or from the 
back, which means the midplane must be positioned midway 
or thereabouts between the front and the back of the appara 
tus. Accordingly, the problem arises of how to assemble the 
apparatus, and particularly how to assemble the backplane 
into the apparatus and connect the backplane to some other 
part of the apparatus which is separated by some distance, and 
which cannot directly plug into the midplane, e.g. a front 
panel or rear panel interface circuit board. It is also desirable 
to be able to quickly and easily remove backplane or the 
front/rear interface boards independently for servicing. 

According to a first aspect of the present invention, there is 
provided electronic apparatus, comprising: 

a chassis having plural walls; 
a circuitboard fastened to a wall of the chassis, a surface of 

the circuit board having a plurality of conductive pads; 
a backplane fastened in a received position in the chassis 

substantially perpendicular to the circuit board, 
wherein the backplane has a connector at an edge of the 

backplane, the connector comprising a plurality of sprung 
conductive elements which extend outwards beyond the edge 
of the backplane to make electrical contact with respective 
conductive pads on the circuit board. 

According to a second aspect of the present invention, there 
is provided a method of assembling an electronic apparatus, 
the apparatus comprising a chassis including plural walls, the 
method comprising: 

fastening a circuit board to a wall of the chassis, a Surface 
of the circuit board having a plurality of conductive pads; 

advancing a backplane in the chassis, the backplane having 
a connector at an edge of the backplane, the connector com 
prising a plurality of sprung conductive elements which 
extend outwards beyond the edge of the backplane, wherein 
the backplane is advanced to a received position where the 
sprung conductive elements make electrical contact with 
respective conductive pads on the circuit board, wherein the 
backplane is substantially perpendicular to circuitboard; and, 

fastening the backplane to the chassis in its received posi 
tion. 

This allows for assembly and electrical connection 
between the two boards whilst eliminating the need for cables 
to carry signals/power between the backplane and another 
part of the apparatus away from the backplane. Such as a front 
or rear panel, by using a circuit board to carry the signals/ 
power. At the same time, this allows at least one of the circuit 
boards to be independently serviceable. This allows for easy 
insertion and/or extraction of the circuit boards, without the 
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2 
awkward cable assembly in a very tight space required by 
prior art techniques, saving minutes on assembly times. This 
also simplifies assembly by reducing the part count, i.e. using 
one connector instead of two. This can also improve reliabil 
ity by using a circuit board instead of a cable to carry signals/ 
power. 
The preferred embodiments can also be space saving by 

mounting the circuit board flush against a wall of the chassis, 
e.g. an external wall. Such that it takes up little additional 
space in the apparatus and placing the connector of the mid 
plane at the edge leaves room in centre of backplane for other 
connectors and components. 
The backplane can be any circuit board that carries signals 

between various other modules, boards and components in 
the apparatus. The backplane can be a midplane, i.e. having 
connectors on both sides for connecting to front and rear 
modules, etc. The backplane can be passive, just carrying 
signals between connectors, or active, containing active com 
ponents. 

In embodiments, the circuit board extends past said edge of 
the backplane with the connector. 

In an embodiment, the apparatus comprises a ridge formed 
with or attached to said wall of the chassis and positioned next 
to the edge of the circuit board adjacent said connector. 
The ridge can be for example an emboss in the wall of the 

chassis, which may be a convenient way of providing the 
ridge where the walls are made from sheet metal or the like. 
Alternatively, separate ridge elements may be fixed to the 
walls of the chassis. The length of the ridge is preferably at 
least equal to the length of the connector, i.e. the separation of 
the two most distant sprung conductive elements. The ridge 
may span the length of the edge of the circuitboard. The ridge 
may be a continuous ridge or in discrete parts as appropriate 
for achieving its preferred function during assembly/disas 
sembly of the apparatus of providing a key for the midplane 
and/or guiding and pre-compressing sprung conductive ele 
ments of the midplane connector as they move onto the circuit 
board to connect with the conductive pads. The ridge is pref 
erably parallel to the edge of the backplane and/or to the edge 
of the circuit board. 

In an embodiment, one side of the ridge abuts the edge of 
the circuit board and the other side of ridge is ramped. 

This helps during assembly of the apparatus in guiding and 
gradually pre-compressing the sprung conductive elements 
of the midplane connector as they move onto the circuit board 
prior to connecting with the conductive pads. Preferably the 
ridge is flush with the top of the circuit board in this embodi 
ment. Thus, the ridge may be the same height as the thickness 
of a typical circuit board height, or this thickness plus a small 
standoff allowance, e.g. the height of the ridge may be 
between 2 mm and 5 mm. This helps prevent damage to the 
sprung conductive elements of the connector. 

In an embodiment a portion of the edge of the backplane 
adjacent the connector is recessed, wherein the sprung con 
nector elements extend outwards beyond the recessed edge of 
the backplane. Preferably at least the leading edge of the 
backplane is not recessed and defines the maximum overall 
width across the midplane. 

This protects the sprung connector elements as the back 
plane is advanced into the chassis from above from being 
knocked or over-compressed and damaged particularly in 
cases where the insertion direction is perpendicular to the 
native connector motion of sprung conductive elements. Pref 
erably the sprung conductive elements do not extend further 
than the non-recessed portion of the edge of the backplane. In 
embodiments, the circuit board extends through the recess 
when connected to the backplane. 
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In an embodiment a portion of the edge of the backplane 
adjacent the connector is recessed Such that the edge is keyed 
to the ridge, wherein the sprung connector elements extend 
outwards beyond the recessed edge of the backplane, 

wherein the recess is keyed to the ridge, such that for 
assembly of the apparatus the backplane can be: 

positioned behind the ridge in an aligned position where 
the recess is aligned with the ridge; and then 

advanced towards the circuit board in a direction Substan 
tially perpendicular to the backplane so that the ridge passes 
through the recess and the sprung conductive elements travel 
onto the surface of the circuit board. 

This keying of the edge and the ridge helps protect the 
backplane from mis-insertion during assembly of the appa 
ratus. The ridge and circuit board extend beyond the wall of 
the chassis such that the backplane must first be inserted into 
the chassis behind the ridge and then advanced towards the 
circuitboardina particular direction, e.g. perpendicular to the 
backplane, when the sprung conductive elements travel onto 
the circuitboard prior to making connection with the conduc 
tive pads. Some types of sprung conductive elements, e.g. 
sprung fingers, may be designed to connect in only one direc 
tion and may be damaged if connected from another direction 
(e.g. due to lateral force). In the case where the midplane is 
inserted into the chassis vertically, i.e. in a direction perpen 
dicular to the natural connecting direction of the sprung con 
ductive elements, there is a potential for lateral damage to the 
sprung conductive elements if the midplane is inserted too far 
forwards in the chassis such that the sprung conductive ele 
ments are forced vertically downwards over the horizontal 
edge and down over the surface of the circuit board. The 
present embodiment prevents this because the backplane 
must be inserted into the chassis behind the ridge (i.e. the 
opposite side of the ridge to the circuitboard) and thus behind 
the circuit board where the greater width across the chassis 
can accommodate the overall width of the backplane. Once 
the key aligns, the backplane can be moved forward in the 
desired direction for the sprung conductive elements to ride 
up onto the circuit hoard, i.e. over a vertical edge, prior to 
making connection with the conductive pads. In preferred 
embodiments the ridge has the dual function of providing a 
key and of gradually guiding and pre-compressing the sprung 
conductive elements onto the circuit board by providing a 
ramped Surface. 

In an embodiment, this movement of the backplane in the 
perpendicular direction until the sprung conductive elements 
move onto the Surface of the circuit board can achieve align 
ment of the sprung conductive elements with the conductive 
pads such that the connection is formed between the back 
plane and the circuit board. However, in other embodiments, 
one or more additional movements may be required to align 
the sprung conductive elements with the conductive pads. 

In an embodiment the apparatus is constructed and 
arranged Such that after the edge of the backplane has passed 
the ridge, the backplane can then be advanced in a direction 
substantially parallel with the edge of the backplane until the 
sprung conductive elements align with and make electrical 
contact with the conductive pads in the received position of 
the backplane. 

This additional movement of the backplane parallel with 
the edge (i.e. in the plane of the backplane and parallel with 
the edge so the connector can remain in contact with the 
surface of the circuit board until the sprung conductive ele 
ments align with the conductive pads) can be useful to get 
backplane deeper into chassis and to mate at bottom. 
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4 
In an embodiment the apparatus comprises a mating fea 

ture for receiving and securing at least some of the leading 
edge of the backplane as it is advanced to its received position 
in the chassis. 

This secures the bottom of the backplane. Where the back 
plane is inserted into the chassis from above, access to the 
bottom of the backplane may be difficult. It may therefore be 
more convenient for the top of the backplane to be secured by 
fasteners, whilst the bottom is automatically secured as it is 
lowered into position. 

In an embodiment, the leading edge of the backplane is 
sloped at the sides so as to guide and position the backplane as 
it is advanced into its received position in the chassis. 

This helps accurately locate the position of the backplane 
as it is moved to its received position in the chassis. 

In an embodiment, there is a portion of circuit board above 
the topmost conductive pad, wherein the distance between the 
topmost pad and the top edge of this portion is equal to or 
greater than the distance that the backplane is advanced in the 
direction of the edge of the backplane to its received position. 

This additional portion of the circuit board above the pads 
means all the sprung conductive elements all ride up onto the 
circuit board during the movement perpendicular to board 
before travelling down to align with the pads. 

In an embodiment, the chassis defines an opening which 
allows during assembly of the apparatus the backplane to be 
advanced into the chassis through the opening in a direction 
Substantially parallel to said connector edge to reach said 
position behind the ridge. 

This further contributes to allowing the backplane to be 
assembled in very little space in the chassis. The backplane 
can be 'slotted into the chassis through an opening in for 
example the top of the chassis, just behind its final position, in 
which the backplane moves within its plane and therefore 
does not need a large space in the chassis to allow this move 
ment. Then, as described above, a small lateral movement of 
the backplane can then made, i.e. perpendicular to the back 
plane, towards the circuit board, which allows the ridge to 
perform its function of keying with the edge of the backplane 
and/or guiding the sprung conductive elements onto the Sur 
face of the circuit board. Optionally, another movement can 
then be made in the direction of the connector edge to mate 
the leading edge of the backplane with the chassis. 

In an embodiment, the backplane fits between two walls of 
the chassis with a tolerance which is less than the height of the 
ridge. 

This forces the backplane to be positioned such that the 
ridge can perform its task, i.e. of being keyed to the backplane 
and/or guiding the sprung conductive elements on the circuit 
board when the backplane is being assembled. It may be 
preferred to make the tolerance quite tight so that the ridge 
can made less prominent. In preferred examples, the toler 
ance may be up to 2 mm. 

In an embodiment, the circuit board connects to front or 
rear interface panel containing indicators and/or user con 
trols. 

In an embodiment, the apparatus is a storage enclosure 
containing a plurality of storage devices. 

In an embodiment, the walls of the chassis define at least 
one bay for receiving a module and wherein the backplane has 
at least one module connector for connecting to the module as 
it is inserted into the bay. 
The module can be a data storage device module, a power 

supply, an electronics module, another PCB board, etc. 
In an embodiment, the backplane is a midplane having 

connectors on one or both sides for connecting to modules. 
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The circuit board can be in communication with one or 
more of these modules via the edge connector, backplane and 
module connectors. 

According to a third aspect of the present invention, there is 
provided a method of disassembling an electronic apparatus 
as described above, the method comprising separating the 
midplane and circuit board by withdrawing the backplane in 
a direction Substantially perpendicular to the midplane and 
then removing the backplane from the chassis. 

According to a fourth aspect of the present invention, there 
is provided an electronic apparatus, comprising: 

a chassis having plural walls; 
a circuitboard fastened to a wall of the chassis, a surface of 

the circuit board having a plurality of conductive pads; 
a backplane fastened in the chassis Substantially perpen 

dicular to the circuit board and having a connector for con 
necting to the circuit board; 

a front or rear panel spaced from the backplane in a direc 
tion perpendicular to the backplane, the front or rear panel 
comprising an interface board in communication with the 
circuit board, such that the interface board can communicate 
with the backplane via the circuit board. 

Thus, this provides a simple, space effective way of con 
necting a backplane to a front/rear interface panel without the 
need for cables. 

It will be apparent to a person skilled in the art in the light 
of the present disclosure that whilst the preferred embodi 
ments may describe orientation and movement of the various 
circuit boards as being parallel and/or perpendicular to vari 
ous references, the movement and orientation need not be this 
exact in order to obtain the benefits of the invention and that 
some deviation from the precise parallel/perpendicular in 
encompassed by the claims. Accordingly expressions such as 
“substantially parallel and “substantially perpendicular 
should be interpreted as meaning approximately or generally 
parallel or perpendicular. In general, it is preferred that the 
relevant orientation/movement of the various circuit boards 
are within +20 of exactly parallel/perpendicular. In preferred 
embodiments, closer adherence to exactly parallel/perpen 
dicular, e.g. within +10, or even +5°, or more, may be ben 
eficial in minimising the space needed to assemble the back 
plane into the chassis. 

It will be appreciated that any features expressed herein as 
being provided “in one example' or as being “preferable' 
may be provided in combination with any one or more other 
Such features together with any one or more of the aspects of 
the present invention. 

Embodiments of the present invention will now be 
described by way of example with reference to the accompa 
nying drawings, in which: 

FIG.1a, 1b, 1c show plan views from the front, from above 
and from the rear of an example of a storage enclosure accord 
ing to an embodiment of the present invention; 

FIG. 2 shows from the rear a midplane for use with the 
storage enclosure of FIG. 1; 

FIG.3 shows an example of a connector of the midplane; 
FIG. 4 shows another example of a connector of the mid 

plane; 
FIG. 5 shows from the front and right hand side a perspec 

tive view of a circuit board mounted to the side of the chassis 
of the enclosure; 

FIG. 6 shows from the rear the midplane connected to the 
circuit board; and, 

FIGS. 7a to 7c show progressively the midplane being 
attached to the chassis. 

Note, as is conventional, references to "widths' and 
“heights”, “above”, “below', etc., in relation to the enclosure 
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6 
and/or its bays are given with reference to the orientation of a 
conventionally mounted enclosure, i.e. one mounted laterally 
in a 19 inch rack. References to "above' and 'side' in relation 
to the enclosure should be interpreted consistently with this. 
Nonetheless, these terms should also be construed accord 
ingly to covera situation where the enclosure is arranged so as 
to be turned on its side to be vertically arranged, or indeed in 
any orientation. 

FIG. 1 shows an example of a data storage device enclosure 
embodying the present invention. The enclosure 100 com 
prises a chassis or housing 101 comprising walls 101a,b,c 
defining various bays for modules, etc. The enclosure has 
storage bays 102 at the front of the enclosure 100 for receiv 
ing storage device modules 104 (such as disk drive units or 
disk drive units mounted in a removable carrier), and bays 106 
at the rear of the enclosure for receiving various other mod 
ules, such as power Supply units and/or cooling modules 108 
and various electronics modules 110 (also sometimes 
referred to as canisters or controllers). These electronics mod 
ules 110 typically include one or more controllers for the disk 
drive assemblies, providing data input/output connections to 
the enclosure and for organising the disk drive storage, e.g. by 
providing just a bunch of disks” (JBOD) functionality or 
“switched bunch of disks” (SBOD) functionality or 
“expander-based bunch of disks’ (EBOD) functionality 
based on “SAS expander technology and/or RAID function 
ality and/or server functionality etc. The electronics modules 
110 may also provide enclosure management services or 
other functionality. The various modules 104,108,110 plug 
into a backplane circuit board, more specifically a midplane 
120 in this example since modules plug into the midplane 
from both sides, within the enclosure 100 via connectors as 
they are inserted into their bays. The enclosure 100 also have 
an interface panel 122 at the front face (and/or possibly at the 
rear face) connected to the midplane 120, which may pro 
vides various visual indications as to the status of the enclo 
Sure and may provide means for a user to control the operation 
of the enclosure 122. The midplane 120 distributes power and 
data communications between the various components of the 
enclosure which connect to it, for example analogue signals, 
power rails, or low or high-speed data connections, i.e. I2C, 
SMBUS, SPI, USB, etc., and may also contain active com 
ponents itself. 
Many other layouts and configurations of data storage 

enclosures 100 are possible and, indeed, available commer 
cially. It will be appreciated that the present invention is not 
limited to being used with the particular layout of Storage 
enclosure shown by FIG. 1, or indeed with a storage enclo 
Sure, but rather is applicable to a broad range of electrical 
apparatus. 
As will be appreciated, fitting more functionality and stor 

age within a given space is an important consideration when 
designing a storage enclosure 100. Space saving and ease of 
assembly and maintenance are important considerations. 
The chassis 101 is typically made from sheet metal walls 

fixed together via fasteners, rivets, welds, Swage etc. The 
chassis includes exterior walls 101a and usually interior walls 
101b for defining the bays. Because the midplane 120 is 
positioned generally in the central area of the chassis, i.e. 
between the front and rear bays, there is therefore a potential 
difficulty in how to insert and attach the midplane in position. 
The enclosure 100 is arranged so that various modules 104, 
108,110 plug into the midplane 120 in a linear direction as the 
modules are inserted into their bays. However, making con 
nection between the midplane 120 and the interface panel 122 
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at the front (or rear) of the enclosure 100 is more challenging 
because of the separation between the front/rear of the enclo 
Sure and the midplane. 

In known prior enclosures this connection has achieved by 
one or more cables or cable harnesses to join the front panel 5 
or panels to the central mid-plane 120. However, this arrange 
ment has the disadvantage of being difficult to assemble in the 
tight space within the chassis 101 and therefore taking more 
time during assembly. This also makes it more difficult to 
remove the front interface panel or the mid plane 120 from the 
enclosure 100 for servicing or replacement. The cable har 
nesses can be costly, Susceptible to damage and unreliable, 
and may be loose in the assembly during servicing inadvert 
ently damaging components or being misplaced. 

Turning now to FIG. 2, this shows from the rear an example 
of a midplane 120. The midplane 120 has various connectors 
122 for plugging with modules (108.110) at the rear of the 
enclosure 100 and vents 124 which allow a cooling airflow to 
be drawn through the enclosure 100. One or both sides 126 of 
the midplane 120 have connectors 130, as shown by the detail 
views of FIGS. 3 and 4, which are in electrical communica 
tion with the midplane 120. The side edges 126 of the mid 
plane 120 have a recessed portion 127 around the connector 
130. The side edges above 128a and below 128b the recessed 
portion 127 extend further outwards than the recessed por 
tion. The bottom leading edge forms a “NIB' 128c. A NIB 
128c is a tapered protrusion from the primary edge, to act as 
a guide/key for the midplane 120. The connector 130 com 
prises sprung conductive elements extending outwards 
beyond the recessed edge 127 of the midplane 120 for making 
electrical connection between the midplane and another 
board. In the example of FIG.3, the side 126 has a pogo/leaf 
spring pin connector 130 comprising a plurality of sprung 
pins 131 extending outwards beyond the edge of the midplane 
120. In the example of FIG. 4, the side has a leaf connector 
130 comprising a plurality of leaf springs 132 extending 
outwards beyond the edge of the midplane 120. 

Aside circuitboard 140 is attached to the side of the chassis 
101 via fasteners 144 through circuit board holes 142. The 
circuit board 140 is preferably flush against the side to create 
a low profile and minimise space. The circuit board 140 is 
thus substantially perpendicular to the midplane 120 and 
generally runs from the front of the enclosure to the middle of 
the enclosure 100. The circuit board 140 is generally L-shape 
in this example, although as will be appreciated other shapes 45 
are possible. The upright end of the circuit board 140 has 
conductive pads 146 on the interior side arranged in a column 
for making connection with the sprung conductive elements 
of the midplane connector 130. The horizontal end of the 
circuit board 140 extends along the side of the chassis to the 50 
front of the enclosure and has conductive traces which con 
nect the conductive pads 146 with the front panel 122 of the 
enclosure 100. Any suitable means can be used for making 
electrical connection between the circuit board 140 and the 
front panel 122 for example using a plug/receptacle connec- 55 
tion using for example standard pin-header type connectors. 

FIG. 6 shows from the rear the midplane 120 and side 
circuit 140 positioned within the chassis 101. The individual 
pins 131 of the pogo pin connector 130 are in electrical 
contact with respective pads 146 on the side circuit 140, thus 60 
forming a connection between the midplane 120 and the front 
panel 122. The top wall 101c of the rear of the enclosure is not 
shown in this drawing. This top wall 101c is not yet assembled 
into the chassis 101 to allow access for the midplane 120 to be 
inserted. As can be seen, there is a space between the end of 65 
the interior wall 102b and the final position of the midplane 
120 where it is received in the chassis 101. This space allows 
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8 
the midplane to be introduced into the chassis 101 by advanc 
ing it downwards into the interior of the chassis 120. 
The chassis 101 also has a ridge 150, in this example an 

emboss, formed in or attached to the side wall and running 
adjacent to the edge of the side circuit board 140. The forward 
side of the emboss 150 buts against the side of the side circuit 
140. The rearward part of the emboss 150 is sloped from the 
wall of the chassis 101 to the height of the circuit board 140. 
Thus the ridge may be the same height as the thickness of a 
typical circuit board height, or this thickness plus a small 
standoff allowance, e.g. the height of the ridge may be 
between 2 mm and 5 mm in preferred examples. In this way, 
when the midplane 120 is advanced into position within the 
chassis 101 from the rear of the enclosure, the pogo pins 131 
or leaf springs 132 ride up the sloped side of the emboss 150 
and pre-compress before passing onto the circuit board 140 
which helps prevent possible damage to these elements. 

FIGS. 7a to 7c show the sequence of steps by which the 
midplane 120 is assembled into the enclosure 100. In FIG.7a, 
the side of the chassis 101 is shown in transparency. At the 
beginning of the sequence the side circuitboard 140 is already 
fixed to the side of the chassis 101. The midplane 120 is first 
advanced downward (arrow 200) into the interior of the chas 
sis 101 just behind its final, received position. The NIB 128 
helps guide the midplane into the chassis 101 and protects the 
exposed pogo pins 131 or leaf springs 132 from Striking the 
side walls of the chassis 101 on the way down. The overall 
width of the midplane 120 is preferably equal to the width 
between chassis side walls 101 minus a small tolerance L, e.g. 
up to 2 mm, on each side. The emboss 150 and the circuit 
board 140 protrude from the side walls 101 more than L. This 
means that the midplane 120 must be inserted into the chassis 
101 behind the side circuit 140 and emboss 150 and then 
moved forwards in a separate motion to connect with the side 
circuit 140. This is important in preventing damage to the 
connector 130 which might occur if the connection was made 
from the wrong direction (lateral to normal spring finger 
direction). For example, the sprung leaf elements 132 are 
designed to connect in a certain direction, i.e. horizontally as 
shown in FIG. 5, and may be damaged by vertical connection. 
Once the emboss 150 has vertically aligns with the recess 

127, the midplane 120 is advanced forwards (arrow 201) in 
the chassis 101 to the position shown in FIG.7b. During this 
movement, the sprung conductive elements 130,131 of the 
connector 130 ride up the sloped surface of the emboss 150 
and onto the circuit board 140, with the end of the circuit 
board 140 passing the side of the midplane 120 within the 
recess 127. As shown in FIG. 7b, when top edge 129 of the 
NIB 128 has just cleared the emboss 150, i.e. the midplane 
120 is just far enough down that its can move forwards past 
the emboss, there is a distance D of preferably at least 1 to 2 
mm overlap between the topmost sprung element 131,132 
and the top of the side circuitboard 140, which ensures that all 
of the sprung conductive elements 131,132 ride up on the 
circuit board. 
Once the forward movement of the midplane 120 is com 

pleted, the midplane 120 is then moved downwards (arrow 
202) until the bottom of the midplane 120 mates with amating 
feature, such as a recess 101d or slot of the chassis 101, at 
which point the sprung conductive elements 131,132 are 
aligned with the pads 146 on the side circuit board 140, as 
shown in FIG. 7c. The tapered, shaped leading edge of the 
NIB 128c of the midplane and/or recess 101d help guide the 
midplane 120 into its final, received position. The midplane 
120 is then secured to the chassis 101, e.g. by threaded fas 
teners or the like. Preferably the midplane 120 can be secured 
in the chassis 101 without the user of tools, e.g. by following 
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the procedure described above and using thumb screws or 
Some other manual or toolless fastening method to secure the 
midplane 120. 
The midplane 120 can be removed by following the pro 

cedure in reverse. 
Advantageously, the side circuitboard 140 does not have to 

be removed in order to insert/remove the midplane 120. The 
midplane 120 removal/insertion can be entirely independent 
of the side circuit boards 140. The side circuit board 140 can 
likewise easily be removed without removing the midplane 
120 by simply drawing the side circuit board 140 forwards 
such that the sprung connector elements 131,132 of the mid 
plane connector 130 slide off the side circuit board 140. The 
side circuit board 140 and midplane connector 130 arrange 
ment can be provided at any edge of the midplane 120, i.e. 
side, top or bottom, or any combination. The midplane 120 in 
this example extends between the outer walls 101a of the 
chassis 101 with the side circuit boards being attached to the 
outer walls 101a. However the midplane 120 could equally 
extend between one or more interior walls 101b of the chassis 
101, with the side circuit board 140 also being attached in the 
interior of the chassis 101. In addition, the side circuit board 
140 can be used to connect to the rear of the enclosure 100 as 
well as to the front. 

Thus, the preferred embodiments allows for assembly/con 
nection of two circuit boards 120,140, whilst eliminating the 
need for cables to join front panel to the central midplane 120 
while allowing at least one of the circuit boards to be inde 
pendently serviceable/removable. This allows for easy inser 
tion and/or extraction of the circuit boards 120/140, without 
the fiddly cable assembly in a very tight space required by 
prior art techniques, saving minutes on assembly times. This 
also simplifies assembly by reducing the part count, i.e. using 
one connector instead of two. The preferred embodiments, 
uses a PCB NIB as a key to ensure the midplane 120 is 
inserted forward of the emboss 150 to avoid damage to the 
leaf-spring contacts 132 which would be incurred on the 
Z-axis insertion movement which is perpendicular to the 
designed motion of the leaf pogo-springs. The use of an 
emboss 150 or other protrusion formed with or attached to the 
side wall pre-compress the fingers to prevent dragging over 
the PCB edges. 

Embodiments of the present invention have been described 
with particular reference to the example illustrated. However, 
it will be appreciated that variations and modifications may be 
made to the examples described within the scope of the 
present invention. 
The invention claimed is: 
1. An electronic apparatus, comprising: 
a chassis having plural walls; 
a circuit board fastened to a wall of the chassis and being 

substantially parallel to the wall of the chassis, a surface 
of the circuit board having a plurality of conductive 
pads; 

a ridge attached to one of the plural walls of the chassis and 
positioned next to an edge of the circuit board; and 

a backplane fastened in a received position in the chassis 
substantially perpendicular to the circuit board, the 
backplane having: 
a connector at an edge of the backplane, the connector 

comprising a plurality of sprung conductive elements 
which extend outwards beyond a recessed portion of 
the edge of the backplane to make electrical contact 
with respective conductive pads on the circuit board, 
the recessed portion keyed to the ridge. Such that the 
backplane can be positioned behind the ridge in an 
aligned position where the recess is aligned with the 
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10 
ridge, and the ridge passes through the recess and the 
sprung conductive elements travel onto the Surface of 
the circuit board upon fastening. 

2. Apparatus according to claim 1, wherein one side of the 
ridge abuts the edge of the circuit board and the other side of 
the ridge is ramped. 

3. Apparatus according to claim 1, wherein a portion of the 
edge of the backplane adjacent the connector is recessed, and 
wherein the sprung conductive elements extend outwards 
beyond the recessed edge of the backplane. 

4. Apparatus according to claim 1, wherein the apparatus is 
constructed and arranged Such that after the edge of the back 
plane has passed the ridge, the backplane can advance in a 
direction substantially parallel with the edge of the backplane 
until the sprung conductive elements align with and make 
electrical contact with the conductive pads in a received posi 
tion of the backplane. 

5. Apparatus according to claim 4, further comprising a 
mating feature for receiving and securing a portion of the 
leading edge of the backplane as it advances to the received 
position in the chassis. 

6. Apparatus according to claim 5, wherein the leading 
edge of the backplane is sloped at the sides so as to guide and 
position the backplane as it advances into the received posi 
tion in the chassis. 

7. Apparatus according to claim 4, wherein there is a por 
tion of the circuit board above the topmost conductive pad, 
wherein the distance between the topmost pad and the top 
edge of this portion is equal to or greater than the distance that 
the backplane advances in the direction of the edge of the 
backplane to the received position in the chassis. 

8. Apparatus according to claim 1, wherein the chassis 
defines an opening which allows during assembly of the 
apparatus the backplane to be advanced into the chassis 
through the opening in a direction Substantially parallel to the 
connector edge to reach the position behind the ridge. 

9. Apparatus according to claim 1, wherein the backplane 
fits between two walls of the chassis with a tolerance which is 
less than the height of the ridge. 

10. Apparatus according to claim 1, wherein the circuit 
board connects to a front or rear interface panel containing at 
least one of indicators and user controls. 

11. Apparatus according to claim 1, wherein the apparatus 
is a storage enclosure containing a plurality of Storage 
devices. 

12. Apparatus according to claim 1, wherein the walls of 
the chassis define at least one bay for receiving a module and 
wherein the backplane has at least one module connector for 
connecting to the module as it is inserted into the bay. 

13. Apparatus according to claim 12, wherein the back 
plane is a midplane having connectors on at least one side for 
connecting to modules. 

14. An electronic apparatus, comprising: 
a chassis having plural walls; 
a circuit board fastened to a wall of the chassis and being 

substantially parallel to the wall of the chassis, a surface 
of the circuit board having a plurality of conductive 
pads; 

a ride attached to one of the plural walls of the chassis and 
positioned next to an edge of the circuit board; 

a backplane fastened in the chassis Substantially perpen 
dicular to the circuit board, the backplane having a con 
nector comprising a plurality of sprung conductive ele 
ments which extend outwards beyond the edge of the 
backplane to make electrical contact with respective 
conductive pads on the circuit board, the recessed por 
tion keyed to the ridge, Such that the backplane can be 
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positioned behind the ridge in an aligned position where 
the recess is aligned with the ridge, and the ridge passes 
through the recess and the sprung conductive elements 
travel onto the surface of the circuit board upon fasten 
ing; and 5 

a front or rear panel substantially parallel to the backplane 
and spaced from the backplane in a direction perpen 
dicular to the backplane, the front or rear panel compris 
ing an interface board in communication with the circuit 
board, such that the interface board can communicate 10 
with the backplane via the circuit board. 

k k k k k 
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